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MaxGeneration = 50; %Populasi kunang-kunang  
maxit = 100; %Iterasi maksimal 
alpha=0.9;betamin=0.4;gamma=0.4; 
dim = 1; 
  
  
utility = input('apakah utility on ? 1 =on, 0 =off') 
  
  
if utility == 1; 
    FLA_R1 = 1146; 
    FLA_R2 = 0; 
    FLA_R3 = 360.8; 
    FLA_R4 = 0; 
    FLA_R5 = 0; 
    FLA_R6 = 209.16; 
    FLA_R7 = 0; 
    FLA_R8 = 83.68; 
    FLA_Ru = 721.6; 
end 
  
    lwbnd_R1 = 0.1 ;    upbnd_TDS_R1 = 11; 
    lwbnd_R2 = 0.1;          upbnd_TDS_R2 = 11; 
    lwbnd_R3 = 0.1;    upbnd_TDS_R3 = 11; 
    lwbnd_R4 = 0.1;          upbnd_TDS_R4 = 11; 
    lwbnd_R5 = 0.1;     upbnd_TDS_R5 = 11; 
    lwbnd_R6 = 0.1;          upbnd_TDS_R6 = 11; 
    lwbnd_R7 = 0.1;     upbnd_TDS_R7 = 11; 
    lwbnd_R8 = 0.1;          upbnd_TDS_R8 = 11; 
    lwbnd_Ru = 0.1;     upbnd_TDS_Ru = 11; 
     
    
  
%-----------Inisialisasi Awal Kandidat Solusi---------------------
-- 
% Batasan TDS Upper dan Lower 
xTDS_R1= rand(MaxGeneration,dim)*(upbnd_TDS_R1-lwbnd_R1) + 
lwbnd_R1; 
lwbnd_TDS_R1 = lwbnd_R1; 
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xTDS_R2= rand(MaxGeneration,dim)*(upbnd_TDS_R2-lwbnd_R2) + 
lwbnd_R2; 
lwbnd_TDS_R2 = lwbnd_R2; 
  
xTDS_R3= rand(MaxGeneration,dim)*(upbnd_TDS_R3-lwbnd_R3) + 
lwbnd_R3; 
lwbnd_TDS_R3 = lwbnd_R3; 
  
xTDS_R4= rand(MaxGeneration,dim)*(upbnd_TDS_R4-lwbnd_R4) + 
lwbnd_R4; 
lwbnd_TDS_R4 = lwbnd_R4; 
  
xTDS_R5= rand(MaxGeneration,dim)*(upbnd_TDS_R5-lwbnd_R5) + 
lwbnd_R5; 
lwbnd_TDS_R5 = lwbnd_R5; 
  
xTDS_R6= rand(MaxGeneration,dim)*(upbnd_TDS_R6-lwbnd_R6) + 
lwbnd_R6; 
lwbnd_TDS_R6 = lwbnd_R6; 
  
xTDS_R7 = rand(MaxGeneration,dim)*(upbnd_TDS_R7-lwbnd_R7) + 
lwbnd_R7; 
lwbnd_TDS_R7 = lwbnd_R7; 
  
xTDS_R8= rand(MaxGeneration,dim)*(upbnd_TDS_R8-lwbnd_R8) + 
lwbnd_R8; 
lwbnd_TDS_R8 = lwbnd_R8; 
  
xTDS_Ru= rand(MaxGeneration,dim)*(upbnd_TDS_Ru-lwbnd_Ru) + 
lwbnd_Ru; 





% Batasan Iset Upper dan Lower 
xIp_rele1 = (round((rand(MaxGeneration,dim)*(1.4*FLA_R1-
1.05*FLA_R1) + 1.05*FLA_R1)/10)*10); 




1.05*FLA_R2) + 1.05*FLA_R2)/10)*10); 




1.05*FLA_R3) + 1.05*FLA_R3)/10)*10); 




1.05*FLA_R4) + 1.05*FLA_R4)/10)*10); 
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1.05*FLA_R5) + 1.05*FLA_R5)/10)*10); 




1.05*FLA_R6) + 1.05*FLA_R6)/10)*10); 




1.05*FLA_R7) + 1.05*FLA_R7)/10)*10); 




1.05*FLA_R8) + 1.05*FLA_R8)/10)*10); 




1.05*FLA_Ru) + 1.05*FLA_Ru)/100)*100); 




vIp = zeros(MaxGeneration,dim); 
  
if utility == 1 
    bus2 = 1000; 
    bus3 = 1000; 
    bus4 = 1000; 
    bus5 = 1000; 
    bus = input('pilih bus yang akan diberi fault   ') 
    if bus == 1 
     I_rele_1 = 12290 %Isc Max 
     I_rele_2 = 0 
     I_rele_3 = 15300 %Isc Max 
     I_rele_4 = 0 
     I_rele_5 = 0 
     I_rele_6 = 0 
     I_rele_7 = 0 
     I_rele_8 = 0 
     I_rele_u = 11980 %Isc Max 
      
      
     Iscmin_R1 = 10550; 
     Iscmin_R2 = 0;      
     Iscmin_R3 = 12600; 
     Iscmin_R4 = 0; 
     Iscmin_R5 = 0; 
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     Iscmin_R6 = 0; 
     Iscmin_R7 = 0; 
     Iscmin_R8 = 0; 
     Iscmin_Ru = 10420; 
      
         
    elseif bus == 5 
     I_rele_1 = 0 
     I_rele_2 = 0 
     I_rele_3 = 0 
     I_rele_4 = 0 
     I_rele_5 = 0 
     I_rele_6 = 6380 
     I_rele_7 = 0 
     I_rele_8 = 4990 
     I_rele_u = 7590 
     I_rele_DG1 = 0 
     I_rele_DG2 = 0   
      
     Iscmin_R1 = 0; 
     Iscmin_R2 = 0; 
     Iscmin_R3 = 0; 
     Iscmin_R4 = 0; 
     Iscmin_R5 = 0; 
     Iscmin_R6 = 3990; 
     Iscmin_R7 = 0; 
     Iscmin_R8 = 3130; 
     Iscmin_Ru = 5420; 
      
    end 
    end 
     
     
    xIp1 = xIp_rele1; 
    xTDS1 = xTDS_R1; 
    vTDS1 = zeros(MaxGeneration,dim); 
    vIp1 = zeros(MaxGeneration,dim); 
     
    xIp2 = xIp_rele2; 
    xTDS2 = xTDS_R2; 
    vTDS2 = zeros(MaxGeneration,dim); 
    vIp2 = zeros(MaxGeneration,dim); 
     
    xIp3 = xIp_rele3; 
    xTDS3 = xTDS_R3; 
    vTDS3 = zeros(MaxGeneration,dim); 
    vIp3 = zeros(MaxGeneration,dim); 
     
    xIp4 = xIp_rele4; 
    xTDS4 = xTDS_R4; 
    vTDS4 = zeros(MaxGeneration,dim); 
    vIp4 = zeros(MaxGeneration,dim); 
     
    xIp5 = xIp_rele5; 
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    xTDS5 = xTDS_R5; 
    vTDS5 = zeros(MaxGeneration,dim); 
    vIp5 = zeros(MaxGeneration,dim); 
     
    xIp6 = xIp_rele6; 
    xTDS6 = xTDS_R6; 
    vTDS6 = zeros(MaxGeneration,dim); 
    vIp6 = zeros(MaxGeneration,dim); 
     
    xIp7 = xIp_rele7; 
    xTDS7 = xTDS_R7; 
    vTDS7 = zeros(MaxGeneration,dim); 
    vIp7 = zeros(MaxGeneration,dim); 
     
    xIp8 = xIp_rele8; 
    xTDS8 = xTDS_R8; 
    vTDS8 = zeros(MaxGeneration,dim); 
    vIp8 = zeros(MaxGeneration,dim); 
     
    xIpu = xIp_releu; 
    xTDSu = xTDS_Ru; 
    vTDSu = zeros(MaxGeneration,dim); 
    vIpu = zeros(MaxGeneration,dim); 
     
     
    % CT tiap rele 
    CT_R1 = 1600 
    CT_R2 = 200 
    CT_R3 = 500 
    CT_R4 = 100 
    CT_R5 = 100 
    CT_R6 = 200 
    CT_R7 = 200 
    CT_R8 = 150 
    CT_Ru = 800 
     
     
waktu_Rele_1 = 0; 
waktu_Rele_2 = 0; 
waktu_Rele_3 = 0; 
waktu_Rele_4 = 0; 
waktu_Rele_5 = 0; 
waktu_Rele_6 = 0; 
waktu_Rele_7 = 0; 
waktu_Rele_8 = 0; 
  
waktu_Rele_u = 0; 
     
c1 = 1; 
c2 = 1; 
r1 = rand; 
r2 = rand; 
sumbu_x = []; 
sumbu_y = []; 
 





    rho=alpha-((alpha-betamin)/maxit)*it ;  
%     rho = 1 ; 
    %%setting rele 1 
  
    if  bus == 1 || bus2 == 1 || bus4 == 1 || bus5 == 1     
        if it == 1 
            xIp1 = xIp_rele1; 
            xTDS1 = xTDS_R1;  
        else 
            for q = 1:MaxGeneration 
                vTDS1(q,:) = rho.*vTDS1(q,:) + 
(c1*r1*(LightnTDS1(q,:) - xTDS1(q,:))) + (c2*r2*(LightbestTDS1 - 
xTDS1(q,:))); 
                vIp1(q,:) = (round((rho.*vIp1(q,:) + 
(c1*r1*(LightnIp1(q,:) - xIp1(q,:))) + (c2*r2*(LightbestIp1 - 
xIp1(q,:))))/10))*10; 
                xTDS1(q,:) = xTDS1(q,:) + vTDS1(q,:); 
                xIp1(q,:) = xIp1(q,:) + vIp1(q,:); 
           
                if  xTDS1(q) < lwbnd_TDS_R1; 
                    xTDS1(q) = xTDS1(q) - vTDS1(q); 
                end 
                if  xIp1(q) < lwbnd_Ip_1 || xIp1(q) > upbnd_Ip_1  
                    xIp1(q) = xIp1(q) - vIp1(q);                
                end 
               
             end   
        end 
     
        T1 = []; 
        for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_1 = 0.14*xTDS1(i)/(1*(((I_rele_1/xIp1(j))^0.02)-
1)); 
                T1 = [T1;T_1]; 
            end 
        end 
        LightnTDS1 = xTDS1; 
        LightnIp1 = xIp1; 
        if  bus == 1 
            To = 0.1 ;  
        elseif bus3 == 1 
            To = 0.1 ;  
        elseif bus2 == 1 
            To = 0.1; 
        elseif bus4 == 1 
            To = 0.1; 
        elseif bus5 == 1 
            To = 0.1; 
        end 
        a = abs(To - T1); 
        [nilaimin,posisimin]=min(a); 
 
7 | H a l a m a n  
 
        for i = 1:MaxGeneration*MaxGeneration 
            if a(i,:) == 0 
                posisimin = i; 
                break         
                LightbestTDS1 = LightnTDS1(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp1 = LightnIp1(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
        end 
        LightbestTDS1 = LightnTDS1(fix((posisimin-
1)/MaxGeneration)+1); 
        LightbestIp1 = LightnIp1(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
        waktu_R1 = T1(posisimin); 
        tap_h_R1 = (fix(((0.8 * Iscmin_R1)/CT_R1)*10-0.001))/10; 
        if tap_h_R1 > 15 
            tap_h_R1 = 15; 
        end 
         
    else   
        waktu_R1 = 0; 
        LightbestTDS1 = 0; 
        LightbestIp1 = 0; 
        tap_h_R1 = 0; 
    end     
    setting_TDS1 = LightbestTDS1; 
    setting_Ip1 = LightbestIp1;  
    Tap_1 = setting_Ip1/CT_R1; 
    waktu_Rele_1 = waktu_R1 ; 
     
%setting rele 2     
      
    if  bus3 == 5 || bus2 == 3 || bus5 == 3  
        if it == 1 
            xIp2 = xIp_rele2; 
            xTDS2 = xTDS_R2;  
        else  
            for q = 1:MaxGeneration             
                vTDS2(q,:) = rho.*vTDS2(q,:) + 
(c1*r1*(LightnTDS2(q,:) - xTDS2(q,:))) + (c2*r2*(LightbestTDS2 - 
xTDS2(q,:))); 
                vIp2(q,:) = (round((rho.*vIp2(q,:) + 
(c1*r1*(LightnIp2(q,:) - xIp2(q,:))) + (c2*r2*(LightbestIp2 - 
xIp2(q,:))))/10))*10; 
                xTDS2(q,:) = xTDS2(q,:) + vTDS2(q,:); 
                xIp2(q,:) = xIp2(q,:) + vIp2(q,:); 
            
                if  xTDS2(q) < lwbnd_TDS_R2; 
                    xTDS2(q) = xTDS2(q) - vTDS2(q); 
                end 
                if  xIp2(q) < lwbnd_Ip_2 || xIp2(q) > upbnd_Ip_2 
                    xIp2(q) = xIp2(q) - vIp2(q); 
                end 
            end 
        end 
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                T2 = []; 
                for i = 1:MaxGeneration; 
                    for j =1:MaxGeneration; 
                        T_2 = 
0.14*xTDS2(i)/(1*(((I_rele_2/xIp2(j))^0.02)-1)); 
                        T2 = [T2;T_2]; 
                    end 
                end 
                LightnTDS2 = xTDS2; 
                LightnIp2 = xIp2; 
                if  bus3 == 5 
                    To = waktu_Rele_4 + 0.2 ;     
                elseif bus2 == 5 
                    To = waktu_Rele_4 + 0.2 ; 
                elseif bus2 == 3 
                    To = 0.3 ; 
                elseif bus5 == 3 
                    To = 0.3 ; 
                end 
                a = abs(To - T2); 
                [nilaimin,posisimin]=min(a); 
                for i = 1:MaxGeneration*MaxGeneration 
                    if a(i,:) == 0 
                    posisimin = i; 
                    break 
            break 
                    LightbestTDS2 = LightnTDS2(fix((posisimin-
1)/MaxGeneration)+1); 
                    LightbestIp2 = LightnIp2(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
                    end 
                end 
                LightbestTDS2 = LightnTDS2(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp2 = LightnIp2(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration);  
                waktu_R2 = T2(posisimin); 
                tap_h_R2 = (fix(((0.8 * Iscmin_R2)/CT_R2)*10-
0.001))/10; 
                if tap_h_R2 > 15 
                    tap_h_R2 = 15; 
                end 
    else  
        waktu_R2 = 0; 
        LightbestTDS2 = 0; 
        LightbestIp2 = 0;   
        tap_h_R2 = 0; 
    end     
    setting_TDS2 = LightbestTDS2; 
    setting_Ip2 = LightbestIp2;   
    Tap_2 = setting_Ip2/CT_R2; 
    waktu_Rele_2 = waktu_R2;     
     
%%setting rele 3 
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    if bus ==1  || bus2 == 1 || bus4 == 1 || bus5 == 1  
        if it == 1 
            xIp3 = xIp_rele3; 
            xTDS3 = xTDS_R3; 
        else 
            for q = 1:MaxGeneration 
            vTDS3(q,:) = rho.*vTDS3(q,:) + (c1*r1*(LightnTDS3(q,:) 
- xTDS3(q,:))) + (c2*r2*(LightbestTDS3 - xTDS3(q,:))); 
            vIp3(q,:) = (round((rho.*vIp3(q,:) + 
(c1*r1*(LightnIp3(q,:) - xIp3(q,:))) + (c2*r2*(LightbestIp3 - 
xIp3(q,:))))/10))*10; 
            xTDS3(q,:) = xTDS3(q,:) + vTDS3(q,:); 
            xIp3(q,:) = xIp3(q,:) + vIp3(q,:); 
            if xTDS3(q) < lwbnd_TDS_R3; 
                xTDS3(q) = xTDS3(q) - vTDS3(q); 
            end 
            if  xIp3(q) < lwbnd_Ip_3 || xIp3(q) > upbnd_Ip_3 
                xIp3(q) = xIp3(q) - vIp3(q); 
            end 
             
            end 
        end 
             
        T3 = []; 
        for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_3 = 0.14*xTDS3(i)/(1*(((I_rele_3/xIp3(j))^0.02)-
1)); 
                T3 = [T3;T_3]; 
            end 
        end 
        LightnTDS3 = xTDS3; 
        LightnIp3 = xIp3; 
        if bus ==1 
            To = waktu_Rele_1 + 0.2; 
        elseif bus3 == 1 
            To = waktu_Rele_1 + 0.2; 
        elseif bus2 == 1 
            To = 0.3; 
        elseif bus4 == 1 
            To = waktu_Rele_1 + 0.2; 
        elseif bus5 == 1 
            To = waktu_Rele_1 + 0.2; 
        end 
        a = abs(To - T3); 
        [nilaimin,posisimin]=min(a); 
        for i = 1:MaxGeneration*MaxGeneration 
            if a(i,:) == 0 
                posisimin = i 
                break 
                LightbestTDS3 = LightnTDS3(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp3 = LightnIp3(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
        end 
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        LightbestTDS3 = LightnTDS3(fix((posisimin-
1)/MaxGeneration)+1); 
        LightbestIp3 = LightnIp3(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
        waktu_R3 = T3(posisimin); 
        tap_h_R3 = (fix(((0.8 * Iscmin_R3)/CT_R3)*10-0.001))/10; 
        if tap_h_R3 > 15 
            tap_h_R3 = 15; 
        end 
           
    else  
        waktu_R3 = 0; 
        LightbestTDS3 = 0; 
        LightbestIp3 = 0; 
        tap_h_R3 = 0; 
    end 
    setting_TDS3 = LightbestTDS3; 
    setting_Ip3 = LightbestIp3 ;       
    Tap_3 = setting_Ip3/CT_R3; 
    waktu_Rele_3 = waktu_R3; 
     
     
%%setting rele 4 
    if bus3 ==5 || bus2 == 3  
        if it == 1 
            xIp4 = xIp_rele4; 
            xTDS4 = xTDS_R4; 
        else 
            for q = 1:MaxGeneration 
                vTDS4(q,:) = rho.*vTDS4(q,:) + 
(c1*r1*(LightnTDS4(q,:) - xTDS4(q,:))) + (c2*r2*(LightbestTDS4 - 
xTDS4(q,:))); 
                vIp4(q,:) = (round((rho.*vIp4(q,:) + 
(c1*r1*(LightnIp4(q,:) - xIp4(q,:))) + (c2*r2*(LightbestIp4 - 
xIp4(q,:))))/10))*10; 
                xTDS4(q,:) = xTDS4(q,:) + vTDS4(q,:); 
                xIp4(q,:) = xIp4(q,:) + vIp4(q,:); 
                if xTDS4(q) < lwbnd_TDS_R4; 
                    xTDS4(q) = xTDS4(q) - vTDS4(q); 
                end 
                if  xIp4(q) < lwbnd_Ip_4 || xIp4(q) > upbnd_Ip_4 
                    xIp4(q) = xIp4(q) - vIp4(q); 
                end 
            end 
        end     
            T4 = []; 
            for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_4 = 0.14*xTDS4(i)/(1*(((I_rele_4/xIp4(j))^0.02)-
1)); 
                T4 = [T4;T_4]; 
            end 
            end 
            LightnTDS4 = xTDS4; 
            LightnIp4 = xIp4; 
            if bus3 ==5 
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                To = 0.5; 
            elseif bus2 == 5 
                To = waktu_Rele_6 + 0.2; 
            end 
            a = abs(To - T4); 
            [nilaimin,posisimin]=min(a); 
            for i = 1:MaxGeneration*MaxGeneration 
            if a(i,:) == 0 
                posisimin = i 
                break 
                LightbestTDS4 = LightnTDS4(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp4 = LightnIp4(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
            end 
            LightbestTDS4 = LightnTDS4(fix((posisimin-
1)/MaxGeneration)+1); 
            LightbestIp4 = LightnIp4(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
            waktu_R4 = T4(posisimin); 
            tap_h_R4 = (fix(((0.8 * Iscmin_R4)/CT_R4)*10-
0.001))/10; 
            if tap_h_R4 > 15 
                tap_h_R4 = 15; 
            end 
    else  
        waktu_R4 = 0; 
        LightbestTDS4 = 0; 
        LightbestIp4 = 0; 
        tap_h_R4 = 0; 
    
    end 
    setting_TDS4 = LightbestTDS4; 
    setting_Ip4 = LightbestIp4 ;  
    Tap_4 = setting_Ip4/CT_R4; 
    waktu_Rele_4 = waktu_R4; 
     
    %%setting rele 5 
  
  
    if bus3 == 1 || bus4 == 3        
        if it == 1 
            xIp5 = xIp_rele5; 
            xTDS5 = xTDS_R5;  
        else 
            for q = 1:MaxGeneration 
            vTDS5(q,:) = rho.*vTDS5(q,:) + (c1*r1*(LightnTDS5(q,:) 
- xTDS5(q,:))) + (c2*r2*(LightbestTDS5 - xTDS5(q,:))); 
            vIp5(q,:) = (round((rho.*vIp5(q,:) + 
(c1*r1*(LightnIp5(q,:) - xIp5(q,:))) + (c2*r2*(LightbestIp5 - 
xIp5(q,:))))/10))*10; 
            xTDS5(q,:) = xTDS5(q,:) + vTDS5(q,:); 
            xIp5(q,:) = xIp5(q,:) + vIp5(q,:); 
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                if  xIp5(q) < lwbnd_Ip_5 || xIp5(q) > upbnd_Ip_5; 
                    xIp5(q) = xIp5(q) - vIp5(q)  ;                   
                end 
                if  xTDS5(q) < lwbnd_TDS_R5 ; 
                    xTDS5(q) = xTDS5(q) - vTDS5(q);                    
                end 
            end 
        end         
             
        T5 = []; 
        for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_5 = 0.14*xTDS5(i)/(1*(((I_rele_5/xIp5(j))^0.02)-
1)); 
                T5 = [T5;T_5] ; 
            end 
        end 
        LightnTDS5 = xTDS5; 
        LightnIp5 = xIp5; 
        if bus3==1 
            To = 0.5 ; 
        elseif bus4 == 1 
            To = waktu_Rele_3 + 0.2; 
        elseif bus4 == 3 
            To = waktu_Rele_3 + 0.2; 
        end 
        a = abs(To - T5); 
        [nilaimin,posisimin]=min(a); 
        for i = 1:MaxGeneration*MaxGeneration 
            if a(i,:) == 0 
                posisimin = i; 
                break 
        break 
                LightbestTDS5 = LightnTDS5(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp5 = LightnIp5(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
        end 
        LightbestTDS5 = LightnTDS5(fix((posisimin-
1)/MaxGeneration)+1); 
        LightbestIp5 = LightnIp5(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
        waktu_R5 = T5(posisimin); 
        tap_h_R5 = (fix(((0.8 * Iscmin_R5)/CT_R5)*10-0.001))/10; 
        if tap_h_R5 > 15 
            tap_h_R5 = 15; 
        end 
     
    else  
        waktu_R5 = 0; 
        LightbestTDS5 = 0; 
        LightbestIp5 = 0; 
        tap_h_R5 = 0; 
    end 
    setting_TDS5 = LightbestTDS5; 
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    setting_Ip5 = LightbestIp5; 
    Tap_5 = setting_Ip5/CT_R5; 
    waktu_Rele_5 = waktu_R5; 
  
  
 %%setting rele 6 
     
    if bus == 5 || bus2 == 5 || bus4 == 5 || bus5 == 5  
        if it == 1 
            xIp6 = xIp_rele6; 
            xTDS6 = xTDS_R6; 
        else 
            for q = 1:MaxGeneration 
                vTDS6(q,:) = rho.*vTDS6(q,:) + 
(c1*r1*(LightnTDS6(q,:) - xTDS6(q,:))) + (c2*r2*(LightbestTDS6 - 
xTDS6(q,:))); 
                vIp6(q,:) = (round((rho.*vIp6(q,:) + 
(c1*r1*(LightnIp6(q,:) - xIp6(q,:))) + (c2*r2*(LightbestIp6 - 
xIp6(q,:))))/10))*10; 
                xTDS6(q,:) = xTDS6(q,:) + vTDS6(q,:); 
                xIp6(q,:) = xIp6(q,:) + vIp6(q,:); 
             
                if  xTDS6(q) < lwbnd_TDS_R6; 
                    xTDS6(q) = xTDS6(q) - vTDS6(q); 
                end 
                if  xIp6(q) < lwbnd_Ip_6 || xIp6(q) > upbnd_Ip_6 
                    xIp6(q) = xIp6(q) - vIp6(q); 
                end             
            end 
        end 
            
            T6 = []; 
            for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_6 = 0.14*xTDS6(i)/(1*(((I_rele_6/xIp6(j))^0.02)-
1)); 
                T6 = [T6;T_6]; 
            end 
            end 
            LightnTDS6 = xTDS6; 
            LightnIp6 = xIp6; 
            if  bus == 5         
                To = waktu_Rele_8 + 0.2 ; 
            elseif bus3 == 5 
                To = waktu_Rele_8 + 0.2 ; 
            elseif bus2 == 5 
                To = waktu_Rele_8 + 0.2 ; 
            elseif bus5 == 5 
                To = waktu_Rele_8 + 0.2 ; 
            elseif bus4 == 5 
                To = 0.3 ; 
            end 
            a = abs(To - T6); 
            [nilaimin,posisimin]=min(a); 
            for i = 1:MaxGeneration*MaxGeneration 
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            if a(i,:) == 0 
                posisimin = i; 
                break 
        break 
                LightbestTDS6 = LightnTDS6(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp6 = LightnIp6(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
            end 
            LightbestTDS6 = LightnTDS6(fix((posisimin-
1)/MaxGeneration)+1); 
            LightbestIp6 = LightnIp6(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
            waktu_R6 = T6(posisimin); 
            tap_h_R6 = (fix(((0.8 * Iscmin_R6)/CT_R6)*10-
0.001))/10; 
            if tap_h_R6 > 15 
            tap_h_R6 = 15; 
            end 
     
    else  
        waktu_R6 = 0; 
        LightbestTDS6 = 0; 
        LightbestIp6 = 0;  
        tap_h_R6 = 0; 
    end 
    setting_TDS6 = LightbestTDS6; 
    setting_Ip6 = LightbestIp6  ;  
    Tap_6 = setting_Ip6/CT_R6; 
    waktu_Rele_6 = waktu_R6; 
     
%%setting rele 7 
  
    if bus3 == 1  || bus4 == 3 || bus5 == 3 
        if it == 1 
            xIp7 = xIp_rele7; 
            xTDS7 = xTDS_R7; 
        else 
            for q = 1:MaxGeneration 
                vTDS7(q,:) = rho.*vTDS7(q,:) + 
(c1*r1*(LightnTDS7(q,:) - xTDS7(q,:))) + (c2*r2*(LightbestTDS7 - 
xTDS7(q,:))); 
                vIp7(q,:) = (round((rho.*vIp7(q,:) + 
(c1*r1*(LightnIp7(q,:) - xIp7(q,:))) + (c2*r2*(LightbestIp7 - 
xIp7(q,:))))/10))*10; 
                xTDS7(q,:) = xTDS7(q,:) + vTDS7(q,:); 
                xIp7(q,:) = xIp7(q,:) + vIp7(q,:); 
                if xTDS7(q,:) < lwbnd_TDS_R7; 
                    xTDS7(q) = xTDS7(q) - vTDS7(q); 
                end 
                if  xIp7(q) < lwbnd_Ip_7 || xIp7(q) > upbnd_Ip_7 
                    xIp7(q) = xIp7(q) - vIp7(q); 
                end 
            end 
        end 
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        T7 = []; 
        for i = 1:MaxGeneration; 
            for j =1:MaxGeneration; 
                T_7 = 0.14*xTDS7(i)/(1*(((I_rele_7/xIp7(j))^0.02)-
1)); 
                T7= [T7;T_7]; 
            end 
        end 
        LightnTDS7 = xTDS7; 
        LightnIp7 = xIp7; 
        if bus3 ==1 
            To = waktu_Rele_5 + 0.2 ;  
        elseif bus4 == 1 
            To = waktu_Rele_5 + 0.2 ; 
        elseif bus4 == 3 
            To = 0.3 ; 
        elseif bus5 == 3 
            To = 0.3 ; 
        end 
        a = abs(To - T7); 
        [nilaimin,posisimin]=min(a); 
        for i = 1:MaxGeneration*MaxGeneration 
            if a(i,:) == 0 
                posisimin = i 
                break 
                LightbestTDS7 = LightnTDS7(fix((posisimin-
1)/MaxGeneration)+1); 
                LightbestIp7 = LightnIp7(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
            end 
        end 
        LightbestTDS7 = LightnTDS7(fix((posisimin-
1)/MaxGeneration)+1); 
        LightbestIp7 = LightnIp7(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
        waktu_R7 = T7(posisimin); 
        tap_h_R7 = (fix(((0.8 * Iscmin_R7)/CT_R7)*10-0.001))/10; 
         if tap_h_R7 > 15 
            tap_h_R7 = 15; 
        end 
  
    else  
        waktu_R7 = 0; 
        LightbestTDS7 = 0; 
        LightbestIp7 = 0; 
        tap_h_R7 = 0; 
         
    end 
    setting_TDS7 = LightbestTDS7; 
    setting_Ip7 = LightbestIp7 ;   
    Tap_7 = setting_Ip7/CT_R7; 
    waktu_Rele_7 = waktu_R7; 
     
    %%setting rele 8 
 
16 | H a l a m a n  
 
     
    if bus == 5 || bus2 == 5 || bus4 == 5 || bus5 == 5 
        if it == 1 
            xIp8 = xIp_rele8; 
            xTDS8 = xTDS_R8; 
        else 
            for q = 1:MaxGeneration 
                vTDS8(q,:) = rho.*vTDS8(q,:) + 
(c1*r1*(LightnTDS8(q,:) - xTDS8(q,:))) + (c2*r2*(LightbestTDS8 - 
xTDS8(q,:))); 
                vIp8(q,:) = (round((rho.*vIp8(q,:) + 
(c1*r1*(LightnIp8(q,:) - xIp8(q,:))) + (c2*r2*(LightbestIp8 - 
xIp8(q,:))))/10))*10; 
                xTDS8(q,:) = xTDS8(q,:) + vTDS8(q,:); 
                xIp8(q,:) = xIp8(q,:) + vIp8(q,:); 
                if xTDS8(q,:) < lwbnd_TDS_R8; 
                    xTDS8(q) = xTDS8(q) - vTDS8(q); 
                end 
                if  xIp8(q) < lwbnd_Ip_8 || xIp8(q) > upbnd_Ip_8 
                    xIp8(q) = xIp8(q) - vIp8(q); 
                end 
            end 
        end 
         
           
            T8 = []; 
            for i = 1:MaxGeneration; 
                for j =1:MaxGeneration; 
                    T_8 = 
0.14*xTDS8(i)/(1*(((I_rele_8/xIp8(j))^0.02)-1)); 
                    T8 = [T8;T_8]; 
                end 
            end 
            LightnTDS8 = xTDS8; 
            LightnIp8 = xIp8; 
            if bus ==5 
                To = 0.1; 
            elseif bus2 == 5 
                To = 0.1; 
            elseif bus3 == 5 
                To = 0.1; 
            elseif bus4 == 5 
                To = 0.1; 
            elseif bus5 == 5 
                To = 0.1; 
            end 
            a = abs(To - T8); 
            [nilaimin,posisimin]=min(a); 
            for i = 1:MaxGeneration*MaxGeneration 
                if a(i,:) == 0 
                    posisimin = i 
                    break 
                    LightbestTDS8 = LightnTDS8(fix((posisimin-
1)/MaxGeneration)+1); 
                    LightbestIp8 = LightnIp8(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
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                end 
            end 
            LightbestTDS8 = LightnTDS8(fix((posisimin-
1)/MaxGeneration)+1); 
            LightbestIp8 = LightnIp8(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
            waktu_R8 = T8(posisimin); 
            tap_h_R8 = (fix(((0.8 * Iscmin_R8)/CT_R8)*10-
0.001))/10; 
            if tap_h_R8 > 15 
                tap_h_R8 = 15; 
            end 
    else  
        waktu_R8 = 0; 
        LightbestTDS8 = 0; 
        LightbestIp8 = 0; 
        tap_h_R8 = 0; 
     
    end 
    setting_TDS8 = LightbestTDS8; 
    setting_Ip8 = LightbestIp8 ;   
    Tap_8 = setting_Ip8/CT_R8;     
    waktu_Rele_8 = waktu_R8; 
     
    %%setting rele utility 
   
    if bus ==1 || bus == 5 || bus2 == 5 || bus2 == 1 || bus4 == 5 
|| bus4 == 1 || bus5 == 1 || bus5 == 5  
        if it == 1 
            xIpu = xIp_releu; 
            xTDSu = xTDS_Ru; 
        else 
            for q = 1:MaxGeneration 
                vTDSu(q,:) = rho.*vTDSu(q,:) + 
(c1*r1*(LightnTDSu(q,:) - xTDSu(q,:))) + (c2*r2*(LightbestTDSu - 
xTDSu(q,:))); 
                vIpu(q,:) = (round((rho.*vIpu(q,:) + 
(c1*r1*(LightnIpu(q,:) - xIpu(q,:))) + (c2*r2*(LightbestIpu - 
xIpu(q,:))))/10)*10); 
                xTDSu(q,:) = xTDSu(q,:) + vTDSu(q,:); 
                xIpu(q,:) = xIpu(q,:) + vIpu(q,:); 
                if xTDSu(q) < lwbnd_TDS_Ru; 
                    xTDSu(q) = xTDSu(q) - vTDSu(q); 
                end 
                if  xIpu(q) < lwbnd_Ip_u || xIpu(q) > upbnd_Ip_u  
                    xIpu(q) = xIpu(q) - vIpu(q); 
                end 
            end 
        end 
          
            Tu = []; 
            for i = 1:MaxGeneration; 
                for j =1:MaxGeneration; 
                    T_u = 
0.14*xTDSu(i)/(1*(((I_rele_u/xIpu(j))^0.02)-1)); 
                    Tu = [Tu;T_u]; 
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                end 
            end 
            LightnTDSu = xTDSu; 
            LightnIpu = xIpu; 
            if bus ==1 
                To = waktu_Rele_3 + 0.2;              
            elseif bus == 5 
                To = waktu_R6 + 0.2; 
            elseif bus2 ==1 
                To = waktu_Rele_3 + 0.2; 
            elseif bus4 ==1 
                To = waktu_Rele_3 + 0.2; 
            elseif bus4 ==5 
                To = waktu_Rele_6 + 0.2; 
            elseif bus2 ==5 
                To = waktu_Rele_6 + 0.2 
            elseif bus5 ==1 
                To = waktu_Rele_3 + 0.2; 
            elseif bus5 ==5 
                To = waktu_Rele_6 + 0.2; 
            end 
            a = abs(To - Tu); 
            [nilaimin,posisimin]=min(a); 
            for i = 1:MaxGeneration*MaxGeneration 
                if a(i,:) == 0 
                    posisimin = i; 
                    break 
                    LightbestTDSu = LightnTDSu(fix((posisimin-
1)/MaxGeneration)+1); 
                    LightbestIpu = LightnIpu(posisimin-
(fix((posisimin-1)/MaxGeneration))*MaxGeneration); 
                end 
            end 
            LightbestTDSu = LightnTDSu(fix((posisimin-
1)/MaxGeneration)+1); 
            LightbestIpu = LightnIpu(posisimin-(fix((posisimin-
1)/MaxGeneration))*MaxGeneration); 
            waktu_Ru = Tu(posisimin); 
            tap_h_Ru = (fix(((0.8 * Iscmin_Ru)/CT_Ru)*10-
0.001))/10; 
            if tap_h_Ru > 15 
                tap_h_Ru = 15; 
            end 
    
    else   
        waktu_Ru = 0; 
        LightbestTDSu = 0; 
        LightbestIpu = 0;   
        tap_h_Ru = 0; 
    end 
    setting_TDS_u = LightbestTDSu; 
    setting_Ip_u = LightbestIpu; 
    Tap_u = setting_Ip_u/CT_Ru; 
    waktu_Rele_u= waktu_Ru; 
     
    % Batas Error 
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    bataseror = 10^(-5); 
     
    waktu_total = waktu_Rele_1 + waktu_Rele_2 + waktu_Rele_3 + 
waktu_Rele_4 + waktu_Rele_5 + waktu_Rele_6 + waktu_Rele_7 + 
waktu_Rele_8 + waktu_Rele_u;  
    sumbu_x = [sumbu_x ; it]; 
    sumbu_y = [sumbu_y ; waktu_total]; 
    plot(sumbu_x,sumbu_y,'red') 
    hold on 
    title('Grafik Konvergensi PSO') 
    xlabel('iterasi') 
    ylabel('Fitness') 
end 
  
rele = ['1' , '2' , '3' , '4' , '5' , '6' , '7' , '8' , 
'utility']; 
waktu_Rele = [ waktu_Rele_1 waktu_Rele_2 waktu_Rele_3 waktu_Rele_4 
waktu_Rele_5 waktu_Rele_6 waktu_Rele_7 waktu_Rele_8 waktu_Rele_u] 
;    
setting_TDS = [ setting_TDS1 setting_TDS2 setting_TDS3 
setting_TDS4 setting_TDS5 setting_TDS6 setting_TDS7 setting_TDS8 
setting_TDS_u]; 
setting_Ip = [ setting_Ip1 setting_Ip2 setting_Ip3 setting_Ip4 
setting_Ip5 setting_Ip6 setting_Ip7 setting_Ip8 setting_Ip_u] ; 
Tap = [Tap_1 Tap_2 Tap_3 Tap_4 Tap_5 Tap_6 Tap_7 Tap_8 Tap_u]; 
tap_h = [tap_h_R1 tap_h_R2 tap_h_R3 tap_h_R4 tap_h_R5 tap_h_R6 








disp('          | Rele    |   TDS     |       Ip      |     Tap     
|   WAKTU OPERASI  |   Tap highset  |   '         ); 
disp('------------------------------------------------------------
---------------------------------------'); 
for m = 1:9 
    
    fprintf('  %13.3g', m); 
    fprintf('  %13.4f', setting_TDS(m)); 
    fprintf('  %13.4f', setting_Ip(m)); 
    fprintf('  %13.4f', Tap(m)); 
    fprintf('  %10.3f', waktu_Rele(m)); 
    fprintf('  %13.4f', tap_h(m)); 
    fprintf('\n');     
end 






   
